484888 O -~ 59 (In pocket)

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

PROFESSIONAL PAPER 302 PLATE 4

Rem : Re- O, [eU [v20
i ; P20, U [Va05 ithologi Thick-| A P20; [e V205
P ercent) . = Bed | Thick- action | § e | 25 |e 2 PoOs5 (percent) Litholegic Bed o action | Somple s =
0% (perc Lithologic sequence Koo Description to dil. 7::‘ (per- |(per- |(per- 5 sequence No.| ness Description to dil. No. (Per'-) (P'r') (p;:' !
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- 19" | Limestone similar to bed below but more argillaceous Not o= =
tested
- 117.0 | Limestone, dense, light medium~gray; weathers to a pole red “cotton” rock —=dble= —— ——
+I ’ . - :
® == Sequence is poorly exposed. Appears to be chiefly dark-gray fossiliferous argillaceous
Aol I and cal d:
2}
104/41.0 | Limestone, siliceous, finely crystalline, medium dork-gray. Grayish-black chert sl W
| nodules in upper 11 inches
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SECTION 3B L 103| 1.0 | Limestone, orgillaceous, nodular, grayish~black, crincidal 2ielou=— .
Not exposed = . ! e
—] 551 4.0 | Mudstone, slightly siliceous, thickly laminated, grayish-black; weathers medium gray . None | 53APa23 | 0  [0.002 e 102(23.0 I-""es;:se"e' medium dark-gray, crinoidal; weathers medium light gray; a few oolites D Al N
== Contains a few oolites i |L o
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== 54| 35.0 |Phosphaterock, argillaceous, thinly laminated, grayish-black; weathers medium dark gray. |-~ do -=| 53APc22 20.8"| .010 [0.49 .- / e s g s
1:::‘E Contains oolites alang bedding planes, vhich become more abundant near top = == - e, Giyih: back el Hfepts E= dola= )
= - [ o g f2:0 "";’f:h*""e g T S iR e oo, grayish-black, fossliferous; weathers | Strong | 53APa42 | 28.8" 0.022(0.07
— i 3 - . - 0 | light gray. ttom and top contacts undulant
= 53| 3.0 |Phosphate rock, orgillaceous, thickly Jaminated, grayish-black; weathers medium gray Weck | 53APa22 | 20.8" .010 | .49 HiiE n nt . ) . "
= 52| 2-3 | Phosphate rock, argillaceaus, thinly laminated, grayish-black; weathers medium dark gray | None 53APa22 | 20.8' * 010 .‘.479' u > "":‘5:";‘ wck, arglifoceous, m'l:;:::.w'aT:::;lc;j:’;?fr:::g:t:ﬁ::d:: gray |-~ do -~ | 53APadl | 18.0%) .009
== >, A . - —— 2 A3 o . cretians
________ == 51| 16.0 |Phosphate rock, calcareous, argillaceous, siliceous, gruynsh:-bluck.; w.eurhars light bluish | Strang | 53APa21 | 30= | .012 1 ey . 98b(13.0 | Phosphate rock, calcareous, grayish-black; oolites at base grading into nodules ot top. --do -- | 53APa40 | 30t | .014
gray yzith a chnmcieﬂfﬂc phosphate bloom. Contains oolites, pisolites, nodules, and | ) Top contact undulant. Weathers light gray with characteristic phosphate bloom and
y purple fluorite. - = secondary purple fluorite
_____ = = 50| 8.5 |Phosph rock, argill , fissile, grayish-black; weathers medium gray None | 53APa20 | 15.52( .008 T |
L = 45| 6.0 | Phosphate rock, argillaceous, grayish block of base to dark gray at top; weathers medium |- do ~-| 53APa20 15.52| .008 = 98a(13.0 |Limestone, grayish-black, fossiliferous. Bottom contact undulant s 53APa3?| O a
gray. A %-inch bed of cal oolitic phosphate rock is at top T o .
e L 13.5 | Ph i i i Tohe i 1 1
T_{:__-: 26| 14.0 |Phosphte rocks argill , thinly | Al s visatheismadivmigroy: Gress —do --| 53APa20 | 15.52| .008 5 T:zhjeﬂz;l:,ﬂu;zﬁﬂéu:;«:u: thinly lominated, grayish-black. Oolitic near top. Weak | 53APa38 | 19.8" | .006 | .46
= —— into overlying and underlying beds. » = < P
B.O_‘k udstone, phosphatic, thickly Tami d, oolific, grayish-black; weathers medium gray ——do —-| 53APal? | 13.52] .005 96| 4.0 | Mudstone, phosphatic, calcareous, thickly laminated, grayish-black; weathers medium Strong 53APa37 | 105 | .002
_______ 46| 5.5 | Mudstone, phosphatic, thickly laminated, oolitic, siliceous, grayish-black; weathers -- do --| 53APal? | 13.5%| .005 gray. Slightly oolitic. Top and bottom contacts undulant
== medium gray ——
= 45| 5.5 | Phosphate rock similar to bed 41 Mod 53APal7 23f -007 95(20% | Phosphate rock, argillaceous, oolitic, thinly laminated, grayish-black. (May be Weck | 53APa36 | 15.52 | .007
o 44| 3.0 Mudstone, phasphatic, siliceous, thickly bedded, grayish-black; weathers medium dark None | 53APal8 | 10= | .002 rauited)
& gray. Contains oolites ot base v
43| 5.5 | Phosphate rock similar to bed 41 Moderate 53APal7 | 23% .007 94| 5.0 | Phosphate rock similar to bed 91. 2- to 3-inch band of nodular grayish-black chert Strong | 53APa35 20.12 | .006
=~ T = - P on fop
= 42| 3.0 | Phosphate rock similar to bed 38 None | 53APal7 | 23t | .007 9319.0 | Limestone, argillaceous, siliceous, phosphatic, grayish-black; weathers medium gray.  |-- do == | 53APa34 10t |.002
41| 9.5 | Phosphate rock, argillaceous, calcareous, oolitic, thinly laminated, groyish-black; Mod 53APal7 | 23% | .007 | | Afewoolites. Strong ledge maker
e Wenthersimedie géay 92| 3.5 | Phosphate rock similar to bed 90 ~-do -~ | 53APa33 | 20 | .006
== T ol ek | SATID. 2, | 91] 3.5 | Phosphate rock similar 1o bed 8 do - | 53APa32 | 19.72 | .004
39| 5.0 | Phosphat K, il , thinly lominated, iah=hiock: h di Sy i+ | ¥ - asphate rock similar fo 7 ==ido — 'a - .
_______ —— s | P ie: (O8] org: ACEAN, _‘." i nmmu. ¢ gm’yl oacksiweathersimed]iamigroy o S8APe)7 | 28 |.007 90| 2.5 | Phosphate rock argillaceous, calcareous, oolitic, thinly laminated, grayish-block; - do -- | 53APa31 | 20% | .007
= 38| 2.0 |Phosphate rock, argillaceous, siliceous, aclitic, thickly laminated, grayish-black, None | 53APal7 | 23% | .007 weathers light bluish gray
= = h dium gray; hoidal fracture. Top surface is undulant = 89| 6.5 | Phosphate rock similar to bed 87. Bottom contact undulant - do -~ | 53APa30 | 23.62 | .007
= e 88| 9.5 | Phosphate rock, calcareous, argillaceous, grayish-black; weathers light gray. Oolites —-do -~ | 53APa29 15 .006
= ERts on top and bottom of bed. Limestone concretions as much as 24 inches in diometer
37| 40.5 | Mudstone, soft, fissile, grayish-black; weathered deeply. Grudes info bed above. A few - do -~ 53APal6 | 10- | .008 = 87| 9.0 | Phosphate rock, argillaceous, calcareous, siliceous, oolitic; weathers light gray with - do - | 53APa28 | 19.62 | .007
lenses of calcareous thickly | d oolitic phosphate rock in upper port = /_J_ | | characteristic phosphate bloom ~
= e | 86]10.0 | Phosphate rock, argillaceous, oolitic, grayish-black; weathers light gray Weak | 53APa27 | 15- |.005
= = 85(20.0 | Mudstane, phosphatic, thickiy | d, grayish-black; weathers dark gray. Black None | 53APa26 | 5% |.003
_______ 36 17-20 %&pﬂde?émﬁruce—u-.u,imwlaeam:ool fric, thickly Torincted, groy h-binck; Strong | 53APal5 | 25¢ | .008 = e!lips.oidul chert concrc:ﬁons as much as 24. inchef in .diameiar near center. Black
1 weathers light gray with characteristic phosphate bloom and secondary purple flucrite.. i discoidal chert concretions as much as 14 inches in diameter near top
= Oolites increase in size upward to nodules at top. Undulant upper surface - 84| 8.5 | Mudstone, calcareous, thickly bedded grayish-black; weathers medium light gray . Strong | 53APa26 st |.003
L 35| 1.5 |Phosphate rock, similar to bed 34 but thinly laminated Moderate 53APal5 | 25- s .008 i Black chert cancretions 1% inches in diometer with phosphate oolites
34| 7.0 |Phosphote rock, argillaceous, calcareous, thickly lominated, oolitic; weathers light gray |- do --| 53APal4 | 34.07| .015 | .09 83| 3.0 | Limestone, argillaceous, siliceous, phasphatic, grayish-black; weathers medium light ——do - | 53aPa25 | 5% .002
e | with characteristic phosphate bloom. Grades into bed above - gray. Bottom and top contacts undulant A
= 33| 9.0 |Phosphate rock, argillaceous, grayish-black; contains oolites in thin layers; thinly None | 53APal3 | 15- |.009 82| 8.0 | Limestone, orgillaceous, phosphatic, grayish-black; weathers medium light gray. —-do -- | 53APa25 | 5- 002
— laminated at bose to thickly laminated at top 1 1 e Undulant upper contact
32| 2.0 |Phosphate rock, argillaceous, oolitic, thickly laminated, grayish-black; weathers --do --| 53APal4 | 34.0°(.015 | .09 81| 5.0 | Mudstone, cal , thinly | d, grayish-black; weathers medium light gray —-do -- | 53APa24 <5 | .002
|| | medium gray. Top surface undulant s =
31 | 14.0 |Phosphate rock, argillaceous, thinly laminated, colitic, grayish-black; weathers medium |-~ do = 53APal3 | 15= | .009 — 80| 7+ | Mudstone, siliceous, grayish-black; weathers medium light groy None 53APa24 <5 .002
dﬂﬁ g'ﬂy
== =7 30| 5.5 [Mudstone, phosphatic, calcareous, thickly lominated, grayish-black; weathers dark Strong | 53APal2 10t | .o04 Not exposed
= k ish gray. Cantains J-inch bed af nodular phosphate rock af top % SECTION 4
= 29| 5.0 | Mudstone, phosphatic, thinly laminated, grayish-black; weathers medium dark gray None | 53APal2 ID; .004
0 [28 | 5.0 | Mudstone, phosphatic, siliceous , thickly laminated, dark-gray; weathers dark gray -- da ~-| 53APal2 | 10~ | .004
O 27 | 10.0 [Mudstone similar to bed 25 -- do --| 53APall | 105 | .006
== A 10 1 Analyses for PoO5 and V5O by Maryse Delevaux,
== 26 | 255 | Mudstone, phosphatic, thickly laminated, grayish-black; weathers to medium-gray - do --| 53APall | 105 | .006 Wendell Tucker, and Esma Campbell, U. S. Geological
— blocky fragments; more thickly lamincted and siliceous near top. (Section B e
=" folded ond broken ) EXPLANATI ON 2 Analyses far P05 and V5O5 by Audrey Smith, U. S.
Geolagical Survey
= 10.0 | Mudstone, phosphatic, thinly laminated, soft, grayish-black; weathers medium dark gray  [-- do --| 53APall 10t .006 -8 All others, J. J. Matzko, U. S. Geological Survey.
Anclysis of equivalent urani Julius Goode, U. S.
24| 9.0 |Mudstone, calcareous, thickly laminated, medium gray; weathers medium gray. Contains [Moderate 53APal0 | O | .001 Gt Sy oy ’
=== oolites on upper surface. Top 2 inches is crinoidal ond siliceous. Top surface undulant - P,Oj results by Matzko are approximate, based on a
= 23 | 12.0 [Mudstone similar to bed 21 None | 53APa9 <5 | .003 = ﬁ semiquantitative field test (Shapiro, Leonard, 1952)
= |7 | I L6 =)
Not —=—=—3 |22 | 6.5 |Mudstone, thickly laminated, medium dark gray; wecthers medium gray Weak | 53APa? <5 |.003 @ = s
exposed_’ = [21 | 5.0 [Mudstone, thinly laminated, grayish-black; weathers medium dark gray None | 53APa? <5 | .003 Mudstone Argillaceous limestone le?stOﬂG ngd:ﬂes'
a1e o - ni ons, an nse
== £ Not exposed 120 3.0 {Mudstane, siliceous, thickly laminated, grayish-black; weathers medium dark gray L~ do --| 53APaB <5 | .00 XX - g
== ~— "t Contains pelecypods -
== \ 15| 2.0 |Mud: , phosphatic, thickly | d, grayish-black -do --| 53APa7 |10%f | .005 -4 B DT
== \\_14 1 6.0 [Mud: phosphatic, thinly laminated similar fo bed 13 -~ do -~ 53APa7 |10% | .005 e muidsmne Bt clher + folomeic e
—_— 13 | 13.0 |Muds! phosphatic, thinly | d, grayish-black. Contains lenticular nodular -- do --| 53APa7 |10%f |.005 | SRIeBES Phosphate rock
| | | thickly laminated mudstone near center and at top "
12 | 5.0 |Mudstone, phosphatic, thickly lomi d, medium dark gray; weathers light olive green Weak | 53APab 55 | .002 I ’ T ]l | & -
-2 T ol [==) @ ::
11 | 33.0 [Mudstone, calcareous, phosphatic, thinly laminated, grayish-black Mod 53APa5 | 5% |.003 Limestone Chert nodules, concretions, e =
- and lenses Argillaceous phosphate rock
— 10| 1.75] Rdudsrone, calcareous, phosphatic, thickly laminated, grayish-black; weathers medium -- do == 53APa5 st | .003 -0
gray Vertical scale
I (in feet)
9 | 34.0 |Mud , cal , thinly | d, grayish-black; weathers medium gray Strong | 53APa4 <5 | .002
8| 2.0 |Mudstone, thickly laminated, lenticular, earthy grayish-black None | 53APa3 <5 | .003
7 | 21.0 |Mudstone, thinly lominated, grayish-black; weathers medium dark gray. Cantains -~do --| 53APa3 <5 | .003
|| several lenticular thickly laminated mudstone layers } inch thick
| 6| 2.25[ Mudstone, siliceous, thickly laminated, grayish-black ~=do --| 53APa2 <5 a
5| B.D |Mudstone, thinly lominated, grayish-black; weathers medium dark gray -~ do --| 53APal <5 | .004
4| 1.75 Mudstone similar to bed 2 -- do --| 53APa2 <5 a
[3] 0.5 [Mud , thinly | d, grayish-black; weathers medium dark gray -~ do --| 53APal <5 | .004
2 | 2.0 |Mudstone, siliceous, thickly lominated, grayish-black; wedthers medium dark gray. Top |-~ do -=| 53APa2 <5 a COL UMNAR SECT IONS OF P H OS P HAT l C ZO N E O F
| | and bottom contact und ulant
| | 1 [15-2.0{Mudstone, thinly laminated, grayish-black; wecthers medium dark gray |-- do --| 53APal <5 |.004 TH E LISB URNE GRO U R U PPE R KIRUKTAG‘AK RIVER AREA
0 Chert, massively bedded, dark-gray, locally calcareous; top surface undulant Not None
SECTION 3A i




